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CASE REPORT
A 63-year-old man presented with a one-month history of bi-
lateral buttock pain. He had past history of spinal surgery (pos-
terior lumbar and interbody fusion at L3-4 and L4-5) before 
1-year due to the same symptom. He had essential hypertension 
that was being controlled with a calcium channel blocker and an 
angiotensin converting enzyme inhibitor. Anticoagulants had 
not been administrated, and bleeding tendency was not noted 
before surgery. Recently, he had claudication after walking, and 
preoperative lumbosacral spine magnetic resonance image 
(MRI) revealed disc herniation at the level of L5-S1. 
The patient’s surgical treatment involved L5-S1 discectomy, 
L3-L5 laminectomies, and screw fixation of the L3-L5 pedicles. 
The dura mater was damaged intraoperatively due to adhesion 
caused by previous surgery and sutured in a water-tight fash-
ion. There were no apparent complications such as periopera-
tive hypertension or hypoxia. The patient awoke from anesthe-
sia neurologically intact. 
On the first postoperative day, the patient’s percutaneous drain-
INTRODUCTION
Remote cerebellar hemorrhage (RCH) is defined as bleeding 
in the cerebellum as a complication of surgery performed at a 
location distant from the site of bleeding. It is extremely rare af-
ter spinal surgery and has been reported more frequent after 
supratentorial surgery (0.2-4.9%)1,4). Although the precise mech-
anism of RCH after spinal surgery is unknown, intensive post-
operative cerebrospinal fluid (CSF) loss is a well-documented 
causative factor8). 
RCH usually extends to the folia and vermis close to the ten-
torium in the upper part of the cerebellum. It manifests on com-
puted tomography (CT) as the “zebra sign,” which refers to the 
high-attenuation curvilinear hemorrhage between the low-at-
tenuation cerebellar folia5). Dozens of case reports concerning 
RCH after spinal surgery have been published, and bilateral 
cerebellar hemorrhages are a common feature. However, we re-
cently experienced a case of multiple cerebral hemorrhage as 
well as cerebellar hemorrhage in a 63-year-old man who had 
large amount of CSF leakage after lumbar spinal surgery.
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gery and supratentorial craniotomy were subsequently report-
ed6,12,14). In the most of cases, the location of hemorrhage is cer-
ebellum as its name, and it has propensity to locate bilaterally8). 
age tube drained 810 mL. Drainage was not noted the next day, 
so the drainage tube was removed on the second postoperative 
day. However, on the third postoperative day, CSF leakage was 
noted and the patient complained of back pain. A lumbosacral 
MRI obtained at the 4th postoperative day demonstrated a large 
amount of CSF leakage in the lumbosacral space (Fig. 1). At 
that time, the patient complained only of back pain without sig-
nificant neurologic symptoms or postural headache. CSF leak-
age was conservatively managed but was persistent on a MRI 
obtained at the 8th postoperative day.
The patient underwent the second operation to repair the 
torn dura mater at the 10th postoperative day. The operation 
was performed in prone position and a dural defect was noted 
on L5 thecal sac. The dural defect was sutured in a water-tight 
fashion. During operation, a large amount of CSF was gushed 
out, but the amount of leaked CSF was not measured. The pa-
tient complained of headache upon awakening from anesthesia, 
and headache lasted for six days. A brain MRI was performed 
on the 16th postoperative day and showed acute and subacute 
hemorrhages in the bilateral cerebellar hemispheres and the 
right temporal lobe (Fig. 2). Brain CT showed hemorrhagic le-
sions in the same locations (Fig. 3). Correlating with clinical 
history, the imaging studies were compatible with multiple re-
mote intracerebral and cerebellar hem-
orrhages. The patient was managed 
conservatively with anti-edema treat-
ment, analgesics, and bed rest until the 
25th postoperative day. The neurologic 
examination remained normal one year 
after surgery.
DISCUSSION      
We experienced a rare case of massive 
lumbosacral CSF leakage resulting in 
multiple cerebral and cerebellar hemor-
rhages. Intracranial hemorrhage after 
craniotomy or spinal surgery is one of 
the most common and important com-
plications in neurosurgery1). Previous 
reports have described several hemor-
rhages that occur at the surgical site, 
while others develop at remote loca-
tions1). Many authors have reported 
cases in which RCH developed as a de-
layed complication of spinal surgery8). 
RCH was first reported by König et al.9)
in 1987. The authors found that cere-
bellar hemorrhage occurred in 0.3% of 
1350 cases of supratentorial craniotomy 
performed between 1981 and 1983. Af-
ter that report, several other cases of 
cerebellar hemorrhage after spinal sur-
Fig. 1. Lumbar spine MRI scan taken four days after posterior lumbar 
and interbody fusion at L5-S1. Sagittal T2-weighted image shows a 
large amount of cerebrospinal fluid leakage (arrows) in the lumbosacral 
space. 
Fig. 2. Brain MRI taken 16 days after spinal surgery shows small sites of acute and subacute hem-
orrhaging in the right temporal lobe (arrowheads) and both cerebellar hemispheres (arrows) on T1-
weighted image (A), T2-weighted image (B), and FLAIR image (C). 
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ataxia, and seizure3,7). Unfortunately, the diagnosis may be de-
layed for several reasons. First, some patients remain asymp-
tomatic. Second, it is difficult to evaluate cerebellar function af-
ter spinal surgery using gait testing. Third, postoperative brain 
imaging is not routinely performed if the patient is neurologi-
cally intact. Unfortunately, delayed diagnosis can result in larger 
or additional hemorrhages. In our patient, we did not consider 
cerebral or cerebellar hemorrhage as a cause of his headache 
because it is a rare complication of spinal surgery. The condi-
tion was finally diagnosed according to MRI obtained 6 days 
after he underwent dural repair surgery. 
Treatment depends on the patient’s clinical condition4). RCH 
appears to be a self-limiting phenomenon and should not be mis-
taken for more dangerous conditions such as hemorrhagic in-
farction. Most cases do not require further diagnostic evaluation 
or surgical intervention. However, surgical intervention may be 
indicated in hemorrhages large enough to cause a mass effect that 
leads to obstructive hydrocephalus. Follow-up brain imaging can 
be helpful to assess the progression of the hemorrhage. 
Prognosis depends on the severity of the hemorrhage4). In 
general, patients with multiple hemorrhages have a poor prog-
nosis. It is unclear why our patient’s hemorrhages were exten-
sive in the supratentorial location compared to those in other 
reported cases of RCH after spinal surgery. Fortunately, no sig-
nificant neurologic deficits occurred in our patient. 
CONCLUSION
It is important to consider the possibility of remote supraten-
torial or infratentorial hemorrhage in any patient with a large 
amount of CSF leakage after spinal surgery, even in the absence 
of significant neurologic symptoms. We recommend diagnostic 
imaging as soon as possible to ensure prompt diagnosis and 
treatment. 
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Fig. 3. Non-contrast brain CT shows multifocal hemorrhage in the right 
temporal lobe (arrowhead) and both cerebellar hemispheres (arrows). 243
Remote Cerebral and Cerebellar Hemorrhage | SH You, et al.
port. J Neurosurg 94 : 150-153, 2001
12. Nam TK, Park SW, Min BK, Hwang SN : Remote cerebellar hemor-
rhage after lumbar spinal surgery. J Korean Neurosurg Soc 46 : 501-
504, 2009
13. Thomas G, Jayaram H, Cudlip S, Powell M : Supratentorial and in-
fratentorial intraparenchymal hemorrhage secondary to intracranial 
CSF hypotension following spinal surgery. Spine (Phila Pa 1976) 27 : 
E410-E412, 2002
14. Yoshida S, Yonekawa Y, Yamashita K, Ihara I, Morooka Y : Cerebellar 
hemorrhage after supratentorial craniotomy--report of three cases. 
Neurol Med Chir (Tokyo) 30 : 738-743, 1990
8. Honegger J, Zentner J, Spreer J, Carmona H, Schulze-Bonhage A : Cere-
bellar hemorrhage arising postoperatively as a complication of supra-
tentorial surgery : a retrospective study. J Neurosurg 96 : 248-254, 2002
9. König A, Laas R, Herrmann HD : Cerebellar haemorrhage as a compli-
cation after supratentorial craniotomy. Acta Neurochir (Wien) 88 : 104-
108, 1987
10. Konya D, Ozgen S, Pamir MN : Cerebellar hemorrhage after spinal sur-
gery : case report and review of the literature. Eur Spine J 15 : 95-99, 
2006
11. Morandi X, Riffaud L, Carsin-Nicol B, Guegan Y : Intracerebral hemor-
rhage complicating cervical “hourglass” schwannoma removal. Case re-